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Abstract: Since the New Zealand Government signed the Kyoto Protocol some policies 
and projects have been made and carried out for cutting down carbon dioxide 
equivalents (CO2-e) emissions in this country. Reducing CO2-e emissions from domestic 
transport becomes one critical object as it has been a main part of total CO2-e emissions. 
The domestic transport sector itself accounted for 42.3 per cent of total energy sector 
greenhouse gas emissions in 2006. Total CO2-e emissions from domestic transport have 
increased by 64.1 per cent from 1990 to 2006. This paper first introduces some 
troublesome issues happening in Auckland caused by transport emissions. Meanwhile, 
the authors try to reveal how difficult it is for Aucklanders to achieve the promised level 
of emissions in accordance with the signature of the Kyoto Protocol.  
In 2006, New Zealand further released its aim of becoming a ―Carbon Neutral‖ country 
in the world. Following its determination of becoming ―Carbon Neutral‖ in 2020 this 
nation must make more concerns about its CO2-e emissions. This paper also articulates 
what is the sub-aim in the domestic transport sector of Auckland for achieving ―Carbon 
Neutrality‖.  
 
Introduction  
In recent times, climate change has become one of the most important issues for human beings. The 
authors tend to put ―climate change‖ in the first place among issues for human sustainable 
development in the 21st century. What can we do when facing the disasters such as the rise of sea 
level that could result from world climate change? The International Panel for Climate Change (IPCC) 
says the globally averaged surface temperature is projected to increase by 1.4 to 5.8°C  over the 
period 1990 to 2100 (IPCC, 2001, p.13). These results are for the full range of 35 Special Report 
Emissions Scenarios assumption and are without the policy interventions. The climate change will also 
cause some severe consequences to Auckland, the largest and most economically thriving city of New 
Zealand. Temperatures of Auckland are predicted to increase between 0.6 and 3.8 ° C by 2080 relative 
to 1980 (START, 2006, p.2-3).  And an analysis of tide gauge data from the Port of Auckland for the 
period 1899-2000 indicates an average linear sea level rise of 1.6mm/yr (Hannah, 2004).  
The worldwide climate change is due to greenhouse gas (GHG) emissions which mainly consist of 
CO2, CH4, N2O and so on. While New Zealand‘s GHG emissions in global context are small (0.2 
percent of the world‘s GHG emissions), on a per-person basis this country‘s level of emissions ranks 
5
th
 worst in the world. In 1990, New Zealand‘s total GHG emissions were equal to 61,947.9 Gg CO2-e, 
however, in 2006, total GHG emissions were 77,868.1 Gg CO2-e equating to a 15,920.2 Gg (25.7 per 
cent) rise since 1990 (MfE, 2008, p.3). And in 2006 New Zealand‘s GHG emissions from the energy 
sector accounted for 43.8 per cent of the total emissions. The energy sector experienced the highest 
rate of growth of any sector, increasing 45 per cent from 1990 to 2006. (ibid, pp.3-4). Figure 1 below 
shows different proportions of five kinds of emissions sectors in 1990 and 2006 as well as their 
respective changes between 1990 and 2006 (ibid, p.Vi).   
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Figure 1: Change in New Zealand’s sectoral emissions from 1990 to 2006 (all figures Gg CO2 -e 
and exclude LULUCF) 
As the solution to mitigating CH4 and N2O from the agriculture sector is still difficult based on current 
technologies, cutting down CO2-e emissions from the energy sector will be very crucial. The report of 
New Zealand Energy Greenhouse Gas Emissions 1990-2006 shows that CO2-e emissions from the 
national transport sector alone accounted for 42.3 per cent of total energy CO2-e emissions in 2006 
(MED, 2007, p.6). This means it has the highest proportion in the Organisation for Economic 
Co-operation and Development (OECD). The OECD average proportion of CO2-e emissions from 
transport was around 30% (EECA, 2004). Figure 2 below illustrates energy CO2-e emissions in 2006 
by sector (ibid, p.6).  
 
 
Figure 2: Energy CO2-e emissions in 2006 by sector 
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Thus reining-in CO2-e emissions from transport can be an effective and useful measure to reducing the 
climate change effect in New Zealand. This paper focuses on the relationship between the mitigation 
of CO2-e emissions and the transport of Auckland. 
Current issues of CO2-e emissions from Auckland’s transport 
Greater Auckland (the Auckland Region) includes four cities- Auckland City, North Shore City, 
Manukau City, Waitakere City and three districts- Rodney District, Papakura District and Franklin 
District. Because previous transport policy of the Auckland Region greatly encouraged the 
construction of motorways and the use of private cars (ARPA, 1955) now it has a very high car 
dependency rate on a worldwide scale. The car ownership of Auckland in 2005 was 665 per 1000 
people approximately (ARTA, 2005) and 68% of Aucklanders‘ trips to work were by car, truck or van 
(including car passengers) (Statistics NZ, 2001). All these have resulted in a predominant contribution 
to the national GHG emissions by the transport of Auckland. The available statistics show that total 
CO2-e emissions from the transport sector in the Auckland Region in 2001 were 4,140,561 tonnes 
(NIWA, 2002). The Region ranked first in all regions in New Zealand in that year. Figure 3 below 
illustrates that CO2-e emitted from the transport sector in the Auckland Region occupied the highest 
place in 2001in NZ‘s regions (accounting for nearly 30% of the total NZ amount).    
                               
Figure 3: CO2-e emissions from the transport sector in NZ’s Regions, 2001. 
These CO2-e emissions not only degrade the environment of Auckland but also cause some loss to its 
economy. With a unit cost of NZ$25 per tonne for CO2-e emissions, the total costs from private and 
public transport in Auckland were $58.4 million in 2001. Of this, public transport contributed $0.67 
million in costs, with $57.8 million coming from private transport (Jakob, et al, 2006). The unit of 
NZ$25 per tonne for the climate change cost here is thought of as much lower than appropriate and a 
figure of NZ$270 has been proposed (Jakob, 2003). Hence, the real economic cost of the transport 
CO2-e emissions perhaps has been underestimated to a large extent and should account to a value 
nearly ten times higher than $58.4 million. Moreover, it is evident that the private transport is mainly 
responsible for this economic loss.  
Transport CO2-e emissions and the Kyoto Protocol  
Since the Kyoto Protocol was enacted in 1997, more attention has been paid to climate change in 
countries all over the world. Because New Zealand has signed this worldwide protocol, it also 
monitors the issue of GHG emissions in New Zealand. Under this protocol, New Zealand is obliged to 
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reduce its emissions of GHG emissions to 1990‘s level, on average, over the first commitment period 
(CP1) of 2008 - 2012. For this five year period, New Zealand‘s assigned amount is the gross 
greenhouse gas emissions in 1990 multiplied by 5. The assigned amount is recorded as 309,564,733 
metric tonnes CO2-e (MfE, 2008, p.2).  
However, the net increase of GHG emissions from 1990 to 2005 has reached 23.4 per cent (MED, 
2007, p.3). For domestic transport CO2-e emissions had gone up to 14,406kt in 2006, 64.1 per cent 
higher than the level of 1990, which was 8,778kt (ibid, p.8).  
If it is assumed that this trend will continue, the projected CO2-e emissions from domestic transport in 
the 2008-2012 for the Kyoto Protocol in New Zealand can be calculated by using Equation 1 below. 
Emissions will be 15,207kt for 2008, 15,678kt for 2009, 16,164kt for 2010, 16,665kt for 2011, and 
17,182kt for 2012.  
                  Et = Es × (1+ i)n     (Equation 1)  
         Et: total CO2-e emissions in a terminal year, here it is 2008-2012 
         Es: total CO2-e missions in a starting year, here it is 1990 
         i: average increasing rate per year from 1990 to 2012, here is 3.1% 
         n: years‘ difference between the terminal year and the starting year, here is 18-22  
The total amount of the CO2-e emissions in the CP1 is 80,896kt
 
 and the projected excess CO2-e 
emissions above the 1990 level are 37,006kt.             
According to today‘s tendency in transport emissions, the projected CO2 emissions in the CP1 will be 
37,006kt higher than the 1990 level. How to deal with the extra 37,006kt of the CO2-e emissions in the 
transport sector becomes very urgent because the time remaining for tackling it is only four years. 
Dealing with these excessive CO2-e emissions from the transport sector is so crucial due to reasons as 
follows. 
 Although the largest contributing part of GHG emissions in New Zealand is CH4 and N2O 
from the agriculture sector, reducing them is unavailable based on present technologies.   
 Of the second big part- energy greenhouse gas emissions - CO2-e emissions from the 
transport sector account to a half of the total amount nearly. And mitigating these 
emissions is feasible by using current technologies or changing existing transport 
behaviours.  
 The method of increasing and maintaining carbon sinks only can offset some proportion of the 
growth. Between 1990 and 2006, CO2-e emissions from domestic transport increased by 64.1 per 
cent (MED, 2007, p.14), however, CO2-e emissions carbon sinks from land use change and 
forestry only went up by 11 per cent during the same period (MED, 2008, p.5).  
If emissions are not reduced the government will have to start collecting the money for the penalty laid 
down in the Kyoto Protocol. 
In the Auckland Region, CO2-e emissions from the transport sector in 2001 were 4,141kt (NIWA, 
2002). Say the increasing trend of CO2-e emissions in Auckland is similar to that of New Zealand. By 
using Equation 1 other years‘ CO2-e emissions levels from the Auckland transport sector can be 
estimated. Emissions were 2,960kt in 1990, and they are estimated to rise in future as follows – 
5,128kt in 2008, 5,287kt in 2009, 5,451kt in 2010, 5,620kt in 2011, and 5,794kt in 2012 respectively. 
Total amount of CO2-e emissions in the CP1 is 27,280kt
 
 and the projected excess CO2-e emissions 
above the 1990 level are 12,480kt.    
In 2004, CO2-e emissions (here only CO2 emissions) from cars accounted to 58 per cent of those 
emissions from all transport modes in the Auckland Region (Metcalfe, et al, 2006, p.43 and p.46). And 
given this percentage remains the same for the CPI period, CO2-e emissions excess from cars will be 
7,238kt in the CPI. Total cars in the Auckland Region were 630,000 in 2004 (ARC, 2004), which are 
assumed as 2 litres, petrol, 20 per cent occupancy cars. The average CO2 emissions of them are 0.24 
kg/p-km (Vale and Vale, 1998). If this excessive part in the transport sector is required to be remedied 
by itself, it indicates that each year each of the Auckland Region‘s 630,000 cars would need to travel 
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26 km less per day (including weekends) in order to meet the commitment of the Kyoto Protocol. 
Twenty six kilometres per day is roughly 9,490 km per year, which is greater than the annual distance 
driven by New Zealand drivers of Main/secondary urban (9,022km) and less than that of Minor 
urban/rural (13,481km) (MoT, 2007, p.13). This clearly shows the scale of the problem facing the 
region, meeting the Kyoto commitment would mean no private cars in Auckland 
CO2- e emissions and Carbon Neutrality  
On 11 December 2006, the government of New Zealand released the Draft New Zealand Energy 
Strategy to 2050. In this strategy, Government raised in public the conception of making New Zealand 
the first carbon neutral country. In the authors‘ opinion, the ―Carbon Neutral‖ herein should be mostly 
focusing on CO2 emissions and excluding CH4 and N2O. The latter two kinds of GHG emissions in 
New Zealand are mainly from the agriculture sector and account for about a half of total national GHG 
emissions. They are difficult to stop effectively according to the current technology and knowledge. 
John (2006) said that Mr Parker (Climate Change Minister David Parker) could reasonably credibly 
talk of reaching carbon neutrality ―far faster‖ than other countries- but only in the energy sector, not 
across the whole economy. Hereafter, the following analysis of carbon neutrality excludes CH4 and 
N2O emissions.  
New Zealand has set itself an admirable mandate, to be carbon neutral by 2020 (Huang. et al, p.115). 
This aim means a big change should happen to Auckland‘s drivers in the following years. In 2006, 
total CO2 emissions (not including CH4 and N2O) in New Zealand are 36,158kt and total carbon 
absorption is 22,814kt (MED, 2008, p.5). Based on the previous result of 2,960kt (here using the 
number of CO2-e for that of CO2 as they are very approximate) for transport emissions in Auckland in 
1990 it can be projected the number for 2006 should be 4,824kt. Then given that cars produce f 58 per 
cent of total transport emissions, CO2 emissions from Auckland‘s cars are 2,798kt in 2006. So the 
proportion of CO2 emissions from Auckland‘s cars is around 7.7 per cent of total national CO2 
emissions. If allocating the carbon absorption to Auckland‘s car sector according to the proportion of 
its contribution, 7.7 per cent of existing carbon sinks, or 1,757kt should be given to it. In other words 
1,757kt CO2 emissions from Auckland‘s cars can be offset in terms of current sink rate and fair 
allocation. In order to achieve carbon neutrality in the sector of Auckland‘s car driving the deficit is 
1,041kt CO2 emissions according to the level in 2006, which is also 37.2 per cent of total Auckland car 
emissions in that year.  
Conclusions  
From 1990 to 2006, total CO2-e emissions in New Zealand increased by 25.7 per cent. The percentage 
for domestic transport increased by64.1 per cent in the same period. Auckland, the largest city of New 
Zealand, has arguably suffered a big loss in its environment and economy due to this issue.  
After signing the Kyoto Protocol the New Zealand government has paid more attention to its CO2-e 
emissions. A practical analysis of Auckland‘s transport shows that fulfilling this commitment is highly 
difficult in terms of the current trend. For achieving the aim of the Kyoto Protocol in terms of 
Auckland‘s car driving in 2004, each year each of the Auckland Region‘s 630,000 cars would need to 
travel 26 km less per day.  
Now, New Zealand has become the first country officially claiming to have the goal of becoming 
carbon neutral. However, even allowing for current offsetting this means 37.2 per cent of total car 
emissions should be cut off in Auckland according to the level of 2006. And this is only for CO2 
carbon neutrality, not including CH4 and N2O. This reduction could be achieved either by a roughly 
40% reduction in the annual distance driven by each driver, a 40% improvement in the efficiency of 
the car fleet overall, or a 40% increase in offsetting. Given the size of the required target it is likely 
that all these measures, and more, will be needed to achieve the goal. 
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